Beginning in 1999, three academic medical centers (, KY) volunteered the time of a dedicated surgical nurse reviewer who was trained in NSQIP methodology. At each academic center, these nurse reviewers used NSQIP protocols to abstract clinical data from general surgery and vascular surgery patients. Data were manually collected and then transmitted via the Internet to a secure web site developed by the NSQIP. These data were compared to the data for general and vascular surgery patients collected during a concurrent time period (10/99 to 9/00) within the VA by the NSQIP. Logistic regression models were developed for both non-VA and VA hospital data. To assess the models' predictive values, C-indices (0.5 ϭ no prediction; 1.0 ϭ perfect prediction) were calculated after applying the models to the non-VA as well as the VA databases.
Objective
To assess the feasibility of implementing the National Surgical Quality Improvement Program (NSQIP) methodology in non-VA hospitals.
Summary Background Data
Using data adjusted for patient preoperative risk, the NSQIP compares the performance of all VA hospitals performing major surgery and anonymously compares these hospitals using the ratio of observed to expected adverse events. These results are provided to each hospital and used to identify areas for improvement. Since the NSQIP's inception in 1994, the VA has reported consistent improvements in all surgery performance measures. Given the success of the NSQIP within the VA, as well as the lack of a comparable system in non-VA hospitals, this pilot study was undertaken to test the applicability of the NSQIP models and methodology in the nonfederal sector.
A system that reliably identifies and reports adverse events is one prerequisite for process improvement in healthcare. Since its inception in 1994, the National Surgical Quality Improvement Program (NSQIP) has filled such a need within the VA healthcare system. [1] [2] [3] [4] [5] [6] [7] [8] [9] Using data adjusted for patient preoperative risk, this validated, outcome-based program compares the performance of all VA hospitals performing major surgery and compares these hospitals by the ratio of observed to expected (O/E) adverse events. These results are provided to each hospital and used to identify areas of substandard performance and potential excessive adverse events. The NSQIP has garnered the acceptance of VA surgeons and healthcare managers and has provided annual outcome reports that have contributed to improving the standard of surgical care. Since 1991, unadjusted 30-day mortality and morbidity rates for major noncardiac surgery within the VA have decreased from 3.2% and 17.4% to 2.3% and 9.9%, respectively. 7 Feedback and performance comparisons such as that offered by the NSQIP are uniquely effective in changing physicians' behavior. 10 -14 Despite this evidence, with the exception of specific clinical programs such as cardiac surgery, [15] [16] [17] [18] [19] [20] the non-VA healthcare sector currently does not possess a standard method for comprehensive surgical outcomes assessment and comparative institutional riskadjusted performance feedback. Given this critical void, we undertook a pilot study to assess the applicability of the NSQIP models and methodology within non-VA hospitals.
METHODS

NSQIP Methodology
The NSQIP methodology has been extensively reviewed in previous publications. [1] [2] [3] [4] [5] [6] [7] [8] [9] Briefly, at each VA hospital performing major surgery, both workload (case volume categorized by specialty and "major or minor" classification including CPT codes) and risk-adjustment (49 preoperative, 17 intraoperative, and 33 outcome variables) data are collected by a dedicated, trained surgical clinical nurse reviewer. This individual works closely with the chief of surgery to ensure accurate collection and timely transmission of data. Uniformity is maintained by use of an operations manual detailing data-collection processes and variable definitions, as well as regularly scheduled conference calls with all nurse reviewers.
The risk-adjustment data are entered by the nurse re-viewer into a special risk-adjustment software module, integrated into the surgical module of the VA's decentralized hospital computer system. Forty-five days after each surgical procedure, the nurse reviewer completes the patient's data entry and, with the chief of surgery's concurrence, transmits the data to the national data coordinating center. Workload and laboratory data are automatically captured and transmitted from the VA electronic data systems. Data received at the national center are edited for missing or out-of-range values and data inconsistencies. Cleaned data are then entered into the NSQIP master file. Logistic regression analysis is used to develop the models predicting probability of death or complication (within 30 days of the major surgery in or out of hospital). Probabilities are calculated for each patient based on that patient's preoperative risk factors. Within each subspecialty and for all surgical procedures, probabilities are then summed for each hospital providing the "expected" number of events based on the patient's preoperative risks, allowing calculation of O/E event ratios. Statistically significant low (O/E Ͻ 1) or high (O/E Ͼ 1) outliers are then identified to support continuous quality improvement activities. An annual report is generated and distributed to the chief of surgery, the nurse reviewers, each hospital's director and chief of staff, and the regional chief medical officer. In the report, each hospital is identified by a specific code known only to the providers, the managers at that hospital, and the regional chief medical officer. In addition, tables of the observed and expected outcomes and O/E ratios at each medical center are reviewed annually by the NSQIP Executive Committee, which forwards recommendations regarding specific hospitals in accordance with established guidelines. The latter are disseminated with the annual report.
Private Sector Initiative
Surgeons at three non-VA academic medical centers (Emory University, Atlanta, GA; University of Kentucky, Lexington, KY; and University of Michigan, Ann Arbor, MI) volunteered to participate in this pilot feasibility study and arranged for a dedicated nurse reviewer to collect and transmit the data. For this initial pilot study, data collection was restricted to general and vascular surgery patients.
The nurse reviewers collected patient data on paper forms and then entered the data into a consolidated database using an Internet-based system ( Fig. 1 ) developed specifically to support this project (E-Monitors Healthcare, Inc., Tewkesbury, MA). To maintain patient security, each site assigned identification numbers to patients entered into the system. These patient identifiers were kept only at the local sites, maintained separately from other patient information. During initial data entry, the Internet-based system verified that each variable entered fell within appropriate preset guidelines; in addition, hospital identifiers were stripped from the data at this time.
After initial transmission, data were checked again for completeness and consistency and then transmitted to the national data coordinating center, where analysis was performed in conjunction with the VA NSQIP data analysis. All Internet-based user interactions with the database were protected by use of secure socket layer (SSL) technology using 128-bit encryption. All sensitive data were also encrypted within the database to reduce the possibility of unauthorized access to the data. Each site received designated user IDs and passwords for accessing the web-based data entry system. In addition, each site was allowed to view only its own data.
Data Analysis
Descriptive statistics for patient risk factors, intraoperative variables, and outcomes were determined for each non-VA hospital and the VA collectively. Based on the cutoff points listed below, laboratory values were dichotomized into normal or abnormal, as in the NSQIP logistic regression models. 1, 5, 6 For general and vascular surgery combined and each specialty separately, bivariate relationships between each risk factor and 30-day postoperative morbidity and mortality were calculated for the combined non-VA institutions and the VA. A chi-square or Fisher exact test was used to assess these relationships for the categorical variables; the unpaired t test was used for the continuous variables.
Surgical risk models for mortality and morbidity were developed using data from all 128 VA hospitals and the three non-VA hospitals. These models were generated using stepwise logistic regression analysis, with 30-day mortality or morbidity as the dependent variables and the various risk factors as the independent variables. All risk factors were entered with the exception of race, which was completely absent from the data of one non-VA hospital. Missing values were estimated using a regression method that predicts the patient's missing value on the basis of the other risk factors abstracted for the patient.
The Hosmer-Lemeshow goodness of fit test was used to measure the models' fit within deciles of patient risk. To assess the models' predictive power, C-indices (0.5 ϭ no prediction; 1.0 ϭ perfect prediction) were calculated after applying the models to the non-VA as well as the VA databases.
Expected adverse events were predicted using stepwise models created using the ten VA risk variables with the highest predicted validity (VA top ten), the non-VA models, and additional models generated following combination of the VA and the non-VA data. The expected adverse events predicted by each model were then used to calculate O/E mortality and morbidity ratios. As previously described, 1,5-7 since there are many more morbid events than mortalities, a confidence interval of 99% was used for the morbidity O/E ratios, while a confidence interval of 90% was used for the mortality O/E ratios. Each of these models was applied to the data from each institution, aggregated non-VA data, and the composite VA plus non-VA data, calculating C-indices to define the predictive power of each iteration. To assess possible differences between the non-VA institutions and the VA, each model was also reanalyzed using each non-VA hospital as an indicator variable, with the VA as the reference institution.
RESULTS
Data Abstraction
Once recruited and appropriately trained, the nurse reviewers at each non-VA hospital were able to abstract most of the data elements required by the NSQIP. Each site had to develop unique processes to collect the data, dependent primarily on the local information technology systems. As experience increased, each center was ultimately able to identify sufficient patients so as to achieve the case volume targeted within the VA (40/wk). Institutional review board approval was obtained when deemed necessary; this requirement varied in the three non-VA hospitals. The three non-VA centers and the NSQIP coordinating centers communicated regularly via monthly conference calls. These calls provided important suggestions for ongoing improvements in web site design, which greatly facilitated data entry and transmission.
Data abstraction and transmission began in April 1999. For the purposes of the pilot study, the cutoff was September 30, 2000, for case recruitment and January 26, 2001, for data transmission. During this time period, the three institutions contributed 2,809 general surgery and vascular surgery cases. These cases were compared to 44,431 general surgery and vascular surgery cases collected in the VA during fiscal year 2000 (Oct. 1, 1999 1, , to Sept. 30, 2000 . There were 3,071 and 62 patients who underwent multiple operations within 30 days in the VA and non-VA hospitals, respectively. After excluding these multiple operations, 41,360 VA and 2,747 non-VA cases were used for subsequent analyses ( Table 1 ).
Descriptive Statistics
To blind the institutions' identities, the hospitals are numbered and operative volumes are not reported with the data. Data from VA medical centers were combined in the analysis; these data were reported as a single institution.
With the exception of certain dichotomized laboratory values, very few of the NSQIP categorical risk factors had missing observations in the non-VA database. In institution #4, 96% of patients were male; 44% to 48% of patients were male in the other institutions. In addition, institutions #1 and #4 had more patients with identified risk factors than those in institutions #2 and #3. Mean patient age in institution #4 was 63 years, compared to 50 to 55 years for the other institutions. As noted, certain laboratory values were often missing. Laboratory values missing in over 40% of patients from two or more institutions included albumin, bilirubin, SGOT, alkaline phosphatase, and PT or INR. Although the intraoperative variables were similar in the four institutions, institutions #1 (97%) and #2 (93%) had a higher percentage of general anesthesia cases than institutions #3 (84%) and #4 (78%); the latter institutions had a higher frequency of spinal anesthesia (#3 ϭ 10%, #4 ϭ 14%). Fewer inpatient cases were done in institution #4 (62%). Table 2 presents 30-day postoperative outcomes, which had very few missing observations. Institution #1 had the highest overall complication rate (20%), as well as the highest unadjusted mortality rate (3.8%).
Bivariate Relationships
Bivariate relationships between each risk factor and 30day mortality and morbidity were examined for the com- The hospitals are numbered and not named in order to blind their identities. The VA data have been combined and presented as a single institution. Morbidity is based on the occurrence of one or more of 20 possible postoperative complications. bined non-VA hospitals and the VA for general and vascular surgery combined, general surgery alone, and vascular surgery alone. For general and vascular surgery combined, 32 of the 49 (65%) preoperative risk factors were significantly correlated with 30-day mortality for both the combined non-VA hospitals and the VA (Table 3) . Similar relationships were noted for general surgery alone (29/49, 59%) but not vascular surgery alone (14/49, 27%). Significant correlations were more frequently observed for 30-day morbidity. Thus, for general and vascular surgery combined, 42 of the 49 (86%) preoperative risk factors were significantly correlated with 30-day morbidity for both the combined non-VA hospitals and the VA (see Table 3 ). Similar relationships were noted for general surgery alone (38/49, 78%) but not vascular surgery alone (13/49, 29%). The lower risk factor correlations for vascular surgery alone may reflect smaller sample sizes.
Surgical Risk Models
Surgical risk models for mortality and morbidity were generated for general and vascular surgery combined, general surgery alone, and vascular surgery alone for both the VA and the combined non-VA hospitals. For the VA mortality models, 26 risk factors were predictive of mortality in the general and vascular surgery combined model, 22 for the general surgery alone model, and 18 for the vascular surgery alone model. For the non-VA models, a smaller number of risk factors significantly predicted mortality, probably due to the smaller sample sizes. Thus, for the non-VA mortality models, 10 significant risk factors were identified for the general and vascular surgery combined model, 10 for the general surgery alone model, and 3 for the vascular surgery alone model. The order of entry of the significant risk factors in the general and vascular surgery combined model is displayed in Table 4 .
Hosmer-Lemeshow statistics suggested good fit for all models, except for the general and vascular surgery combined and general surgery alone VA models. The C-indices for all of the mortality models exceeded 0.8, suggesting relatively strong predictive values ( Table 5) .
For the VA morbidity models, 26 risk factors were significant predictors of morbidity in the general and vascular surgery combined model, 23 in the general surgery alone model, and 15 in the vascular surgery alone model. As with the mortality models, a smaller number of risk factors were significant predictors of morbidity in the non-VA models, again likely due to the smaller sample sizes. In these models, 12 significant risk factors were identified for the general and vascular surgery combined model, 10 for the general surgery alone model, and 6 for the vascular surgery alone model. Table 4 demonstrates the order of entry of these predictive risk factors in the general and vascular surgery combined models for both the VA and the combined non-VA hospitals.
As shown in Table 5 , the C-indices for these models are not as strong as those for the mortality models. Hosmer-Lemeshow statistics were significant only for the general and vascular surgery combined and general surgery alone VA models. 
BIVARIATE RELATIONSHIPS BETWEEN PREOPERATIVE RISK FACTORS AND 30-DAY MORTALITY AND MORBIDITY FOR GENERAL AND VASCULAR SURGERY COMBINED
Risk Factor Mortality Morbidity
Male gender 
O/E Ratios
Various surgical risk models were used to calculate O/E ratios. For these calculations, the models used included those resulting from use of all of the VA risk variables, the ten VA risk variables with the highest predictive validity ("VA top ten"), the non-VA models, and additional models generated following combination of the VA and the non-VA data. In each case, the various models were then applied to the data from each institution, aggregated non-VA data, and the composite VA plus non-VA data, calculating C-indices to define the predictive power of each iteration. Finally, the analyses were then repeated with each non-VA hospital assessed as an indicator variable.
As can be seen in Table 6 , the C-indices for the different (Table 7) were generally lower than those for mortality. Values above 0.70 were seen for general and vascular surgery combined and general surgery alone; lower values were observed for vascular surgery alone. Use of the VA top ten model with the non-VA data again produced reasonable results (C-index ϭ 0.760 for general and vascular surgery combined). Table 8 displays the mortality O/E ratios and their 90% confidence intervals for general and vascular surgery combined in the non-VA hospitals, using the VA top ten and the non-VA models. Since the O/E ratios for general surgery alone were quite similar to those for general and vascular surgery combined, only the latter are reported. In addition, the results for vascular surgery alone are not reported, given the small sample size. Results for general and vascular surgery combined were similar using either model. The corresponding morbidity data for general and vascular surgery combined are also shown in Table 8 , using 99% confidence intervals. Non-VA institution #1 was a high outlier for morbidity in the VA top ten model. This institution's O/E ratio was 1.033 in the non-VA model, although the 99% confidence interval was not statistically significant.
Finally, Tables 9 and 10 present the data following reanalysis of the general and vascular surgery combined models with the non-VA hospitals as indicator variables. The non-VA institutions were not statistically significant variables in the mortality models. In contrast, in the morbidity models, the odds ratios for institutions #1 to #3 are generally high, supporting the data in Table 8 , particularly for institution #1.
DISCUSSION
Improving healthcare and reducing preventable patient errors ultimately require changes in both physician behavior and hospital systems. Yet despite evidence confirming that improvements in the quality of care reduce cost, 21-23 our ability to achieve such changes has proven difficult, especially within surgical specialties.
A critical element in this quest is a reliable, validated system by which areas of concern and incidents that compromise patient safety can be identified. Voluntary systems are often incomplete and usually lead to "finger-pointing." 24 -26 Internal or external reviews of medical records or physician profiling (e.g., quality assurance or professional review organizations) are similarly limited in their ability to identify preventable adverse events, let alone flawed institutional systems. 27, 28 Barach and Small 29 described several factors vital to the success of any incident reporting system: immunity, confidentiality, independent outsourcing of report collection and analysis by peer experts, rapid meaningful feedback to reporters, ease of reporting, and sustained leadership support. Most of these characteristics apply to the NSQIP, which provides a reporting and managerial structure by which surgical care is continuously monitored and im- proved within the VA healthcare system. This validated, outcome-based program uses data adjusted for patient preoperative risk to compare all VA hospitals performing major surgery and anonymously ranks these hospitals by the O/E ratio. These results are provided to each hospital and used to identify areas of poor performance and potentially preventable adverse events. The NSQIP has been well accepted by VA surgeons and healthcare managers and has been instrumental in the progressive improvement of the standard of surgical care. Since 1991, although patient illness severity has not changed, unadjusted 30-day mortality and morbidity rates for major noncardiac surgery within the VA have decreased from 3.2% and 17.4% to 2.3% and 9.9%, respectively. 7 The NSQIP's success within the VA has generated substantial interest in its application in non-VA institutions. No standard or generally acceptable data collection system for comprehensive surgical outcomes assessment and comparative institutional risk-adjusted performance feedback exists in non-VA hospitals. In 1999, a pilot study was initiated to investigate the feasibility of implementing the NSQIP outside the VA. Surgeons at three non-VA institutions (Emory University and the Universities of Kentucky and Michigan) volunteered to participate in the study and arranged for a dedicated nurse reviewer to collect and transmit data from general and vascular surgical patients. This report describes the results of this pilot study.
The non-VA hospitals did not have decentralized hospital computer systems such as those found within the VA. Thus, each site had to develop unique systems to collect the data on paper before transmitting the information via the web site created to support this initiative. In addition, specific measures had to be developed to ensure confidentiality of patient and hospital identifier information. The latter was achieved by the use of secure transmission as well as extensive encryption technologies. After overcoming these hurdles, it was evident that while efficiencies remain to be realized (e.g., hand-held computer technology allowing data entry at site of data collection), the pilot study was clearly successful. Each institution's dedicated nurse reviewer was able to collect reliable data, allowing application of the NSQIP methodology. Site visits conducted during this pilot study confirmed interrater reliability and data integrity.
As expected, there was greater variability in the nonfederal patient populations than in the VA, suggesting that the pilot study had addressed an appropriately broad spectrum of hospital settings (see Table 2 ). While one of the three non-VA hospitals' populations seemed quite similar to the VA, another hospital had very few preoperative risk factors and postoperative events; the third hospital's patient population was midway between the other two. These patient characteristics were accompanied by a wide range of unadjusted 30-day mortality rates (0.2-3.8%).
The bivariate relationships between the individual risk factors used by the NSQIP and 30-day mortality and morbidity were similar in the VA and non-VA hospitals for approximately two thirds of the risk variables (see Table 3 ). Further, when the variables are assessed by order of entry into the predictive systems (see Table 4 ), similarities are evident. For general and vascular surgery combined, four of the top seven risk variables for mortality were common to both the VA and the non-VA hospitals. Even more impressive was the findings for the morbidity models, for which the top five risk variables were the same for both the VA and non-VA hospitals. Abnormal albumin, consistently the most important risk variable in the NSQIP, 1,3,5-7 also correlated with both mortality and morbidity in the non-VA hospitals (see Table 3 ). Its absence from the list of significant factors in the non-VA surgical risk models (see Table  4 ) may be attributable to the fact that this was one of the most frequently missing data points in the non-VA datasets. Alternatively, this finding might suggest poorer nutritional status in the VA patient population. Tables 5 to 7 report the results of the mortality and morbidity modeling. The C-indices, which assess the models' predictive abilities, are quite good. Most striking is the similarity between C-indices for the models generated with the VA data and those generated with the combined non-VA data (see Table 5 ). In both cases, the values approximate those typically noted within the NSQIP. 1, [5] [6] [7] In addition, the C-indices did not "degrade" in split-sample testing with learning and test datasets, a finding also noted within the VA. 5 The Hosmer-Lemeshow statistics were significant only for the VA models for general and vascular surgery combined and general surgery alone, likely due to the larger sample size of these data sets. Taken together, our data clearly demonstrate that the NSQIP methodology could be successfully implemented in the three non-VA hospitals. Our data further suggest that the VA NSQIP models offer reasonable predictive validity when applied within the non-VA environment.
Obviously, a need to create disparate models for the two different healthcare environments would be a major shortfall to the NSQIP's expansion into the nonfederal sector. In seeking a solution to this concern, mortality and morbidity models created using the top ten VA risk predictors were applied to the non-VA data. These models also afforded excellent C-indices for mortality (see Table 6 ) and morbidity (see Table 7 ), suggesting that VA models might be directly applicable to the non-VA data. The various models were then used to generate O/E ratios for mortality and morbidity in the NVA hospitals (see Table  8 ). The O/E ratios for the non-VA hospitals were similar, whether generated with the VA top ten or the non-VA models. These data further support use of the VA top ten models in the non-VA institutions. These data were supported by separate analyses in which the institutions themselves were treated as indicator variables (see Tables 9 and 10).
These results are tentative given the selection of two surgical subspecialties from only three non-VA institutions. Larger sample sizes from a greater number of non-VA institutions will be necessary before more definitive conclusions can be drawn about the models, let alone their ability to reduce adverse outcomes in the nonfederal sector. Such an expanded initiative is now underway in 14 non-VA acute care hospitals, supported by a federally funded partnership between the NSQIP and the American College of Surgeons. This expanded initiative should allow generation of a more robust set of models based on non-VA data.
In the current study, we have validated the NSQIP models based on a small sample of general and vascular surgical cases in three non-VA acute healthcare surgical services. We conclude that with some adjustments and improved efficiencies, the NSQIP methodology can be satisfactorily implemented within the nonfederal sector. It is conceivable that the robust reporting system provided by the NSQIP might ultimately be used to reduce medical errors and improve the quality of surgical care on a national level. That was a very nice presentation. I think that it is very important to validate the feasibility of applying the VA risk-adjusted formulas to civilian populations. The accumulation of data such as this, I am convinced, is the way to proceed.
There are several notable differences between the VA population and the civilian population. Notably, the VA has mainly mid to elderly males, there are relatively few females, there are no children, and there is a paucity of trauma.
We have been collecting similar but not exact data for the last 20 years. We have had the opportunity to apply the VA formula, which, incidentally, has been extremely stable over the entire past decade. We have found, in our database of some 8,600 general surgical cases, that the formula is an accurate predictor of mortality, providing a C-index of .904, which is quite high, as you know.
Notably absent from our application of the VA formula was the operative complexity. Despite this, the albumin, the anesthesia classification, the presence or absence of cancer, emergency surgery, and age are such dominant factors that the C-index was achieved without consideration of the operative complexity. You might comment on that, since I see that operative complexity is not one of the ten top features in your analysis.
While the formula is useful for predicting a given operative risk for a given patient, the greatest value will probably be in the area of risk management, where the ratio of observed to expected mortalities can be applied to surgical services and even to individual surgeons who have enough volume to apply the formula with reasonable accuracy. A ratio significantly greater than 1 may indicate the need to reevaluate the surgical service, the hospital environment, or, again, even the individual surgeons who account for the variation from the mean.
All in all, I believe that this is the most reasonable approach to evaluate surgical competence and patient surgical risk for the foreseeable future.
PRESENTER DR. AARON S. FINK (Decatur, GA): The operative complexity score has proven its value in the VA via the NSQIP. Although it didn't appear in the VA top ten mortality model, it was a significant predictor in the mortality model, as in the NSQIP. I would note that over the years of experience with the NSQIP, we have avoided the use of this database and modeling system to look at individual surgeon performance. Obviously this is a very heated topic. The concern is that it would be very difficult to garner adequate numbers for an individual surgeon which would provide the reasonable statistical power. More importantly, you can't separate a surgeon from the environment in which he or she works. Clearly the NSQIP has focused on system and performance issues rather than individual performance.
DR. HAILE T. DEBAS (San Francisco, CA): The paper presented by Dr. Fink is important because it addresses one critical element that will be required by the post-managed care healthcare system of the 21st century, and that is continuous monitoring of quality improvement programs. I wish to confine my discussion to the significance of the paper and not to the methodology or findings of the study per se.
I would like to start my discussion by paying tribute to Dr. Shukri Khuri, the VA surgeon who has effectively placed surgery on the forefront of the new revolution. Dr. Khuri's paper in the Annals of Surgery in 1998 was a landmark paper describing the first nationally validated, outcome-based, risk-adjusted, and peer-controlled program for the measurement and enhancement for the quality of surgical care within the VA system. Development of this national VA surgical quality improvement program required great commitment and leadership by these individuals. What the paper presented by Dr. Fink now does is to begin to validate that NSQIP methodology can indeed be applied to non-VA medical centers.
Of course, more work will be required to fully establish the conclusions of this study. But as I indicated in my presidential address yesterday, surgical leadership in designing the new healthcare system for the 21st century will, to a significant extent, depend on how well we commit to quality care and patient safety.
I applaud the American College of Surgeons for its support and funding for an expanded initiative to test the validity of the NSQIP methodology to non-VA hospitals on a larger scale, and I congratulate Dr. Fink and his colleagues for bringing this important topic before us. I might end by asking the authors what steps they believe will be needed to make NSQIP a national program for non-VA hospitals, and will this require the institution of an electronic patient record system throughout?
DR. AARON S. FINK (Decatur, GA): Thank you, Dr. Debas, for your very complimentary comments. We are indeed quite proud of this effort and believe that the NSQIP can serve as a national system by which quality of surgical care can be monitored.
I think that there are issues that need to be broached, not the least of which is the tremendous amount of work getting the NSQIP to be applicable within non-VA hospitals. Obviously, certain VA systems have facilitated development of the NSQIP, not the least of which is the centralized computer system, which allows data to be automatically abstracted and transmitted. Such a system was not available in the non-VA hospitals.
Indeed, one of the hurdles we faced in this effort was that even in these three different non-VA centers, we encountered very disparate IT systems. Ultimately we will need to develop some kind of mechanism to either circumvent these differences or to create some kind of common IT electronics interface that will facilitate data transmission. In addition, we currently do not collect data on-site, using Palm Pilots or similar devices. This is another example of a possible efficiency that we have discussed and may need to develop. I think that we will be able to answer a lot more of these questions with the expanded initiative that is underway now in the 14 centers. We look forward to hopefully bringing further information to you at a future date.
DR. ALDEN H. HARKEN (Denver, CO): I would like to echo the comments of the previous two discussants in complimenting you, Bob Mentzer, and Shukri Khuri in developing this risk-adjusted outcomes strategy of assessing surgery. I think all of us feel the pressure to accomplish that from outside regulatory agencies. And as Dr. Debas indicated yesterday, we have got to do this. My questions are twofold.
Is it possible to extend these observations into other areas in which we as surgeons are being pressed to regulate ourselves? What you have done is comply with the dream of the external regulators. You have fed the data back to the hospitals. And presumably by virtue of that, you have been able to accomplish a 27% decrease in morbidity and mortality with no alteration, or, if anything, an increase in risk. That is exactly what the external folks really want to see. So what is the opportunity to take these data and apply them to the six components of continuing professional competence that we are being asked to develop for ourselves? Number 2 is the surgeon-patient-based activity, and I realize the data problem with small numbers. The second component of continuing professional competence is extrapolating from the surgeons through the surgeons' environment or systems-based learning. But it seems like you are beginning to accumulate enough data so that with some kind of coordination with a recertification process (like the American Board of Surgery), these data could be used effectively.
The second is, each of our hospitals spend millions of dollars each year preparing for and going through the JCAHO review. And we make sure that the x-ray machines are temporarily out of the operating room corridors, and they may come and count the fire extinguishers, and they leave with no clue as to how we practice medicine.
You now have a handle on what patients come to hospitals for. At 30 days do they do better, do they feel better? It seems logical to go to JCAHO and say, "We can do your job better and cheaper." And that is kind of what we really care about, and that is what you care about. What is the progress and the dialog with the JCAHO?
DR. AARON S. FINK (Decatur, GA): In terms of other areas, the NSQIP not only has the potential but also has extreme interest in expanding to other areas beyond mortality and morbidity. Indeed, I think that ultimately such expansion will prove to be one of the major benefits of such a system. We operate on a lot of people assuming that they will not only survive and not have a complication, but that their functional status will be improved. There are several initiatives actually underway to test the possibility of using the NSQIP to offer a broader look at surgical outcome. I think another very important opportunity will be to finally use reliable riskadjusted data measures to see if we can look at cost savings. These and other areas, I think, are all potentially valuable.
Another issue, of course, is that the VA data has been collected since 1994, creating a database of almost a million patients. At the moment, we have a relatively limited number of patients from the non-VA centers. Now, while our preliminary data suggest we will be able to use the VA data for comparison, we are still going to require additional non-VA data, especially if we want to look at functional outcomes in the non-VA centers. Thus, we will need some time to accumulate such data. But I think that is a very exciting opportunity.
As far as the JCAHO, I thank you for your question, because as a chief of surgery I have struggled for years wondering what difference it made if our surgical residents didn't dictate their notes before they left the operating room and instead waited until they got to sit at a desk outside the operating room. But I understand that JCAHO is under significant pressure. I also know that Dr. Khuri has had discussions with JCAHO about the possibility of a pilot project to see if this type of outcome system might actually substitute for some of the JCAHO initiatives for surgical services. Although this has yet to be explored, I think that would be a tremendous improvement.
